ABSTRACT -The chemical composition and energy value of guava and tomato wastes for broilers at different ages were determined in this research. The metabolism assays were carried out by using the methodology of total excreta collection to calculate the chemical composition of wastes collected in different months. A total of 270 COBB broiler chicks was used: 150 in the period from 1 to 8 days of age (phase 1) and 120 chicks were used in the period from 10 to 17 days of age (phase 2).
Introduction
Most rations produced for monogastric animals are based on maize and soybean meal, which have a high cost. Therefore, the interest for alternative food has increased, especially for agro-industry wastes, since they generate a large quantity of byproducts that are great partial substitutes for these diets, decreasing the inclusion of maize and soybean meal.
In literature, information on the chemical composition of guava waste is limited, and the values mentioned are 47.04% dry matter (Santos et al., 2009 ); 8.6 to 10.90% crude protein (Silva, 1999; Santos et al., 2009) ; 43.44 to 61.25% crude fiber (Sales et al., 2004; Silva et al., 2009) ; and 48.81 to 81.95% neutral detergent fiber (Sales et al., 2004; Silva et al., 2009 ). The apparent metabolizable energy values (AME) and the nitrogen-corrected apparent metabolizable energy values (AMEn) described are 1,401 and 1,336 kcal/kg, respectively, for free-range broilers (Silva et al., 2009) , and 1,882 and 1,900 kcal/kg, respectively, for laying hens (Guimarães, 2007) .
For tomato waste, the digestibility and energy values described for non-cecectomized and cecectomized roosters are 2,954 and 3,204 kcal/kg, respectively (Persia et al., 2003) . Silva et al. (2009) reported AME values of 2,132 kcal/kg and AMEn values of 2,030 kcal/kg for free-range broilers. However, Loureiro et al. (2006) observed AME values of 3,393 kcal/kg and AMEn values of 2,806 kcal/kg, with laying hens. Variation in the chemical composition of tomato waste was observed by Cantarelli et al. (1993) , with values from 14.6 to 29.6% ether extract; 42.8% linoleic acid and 18.2% oleic acid; 14.8 to 41.8% crude fiber; 2.0 to 9.6% mineral matter; and 22.9 to 36% crude protein.
The digestibility of food nutrients can be influenced by several factors, such as animal age, due to the maturation of the digestive system organs involved in the production of digestive enzymes, especially in the food passage rate (Nitsan et al., 1991) .
The objective of this work was determined the nutritional and energy value of guava and tomato wastes for broilers at different ages.
Material and Methods
Collection of guava waste samples was made in June, August and September, and the tomato wastes were collected in September and October. The samples were obtained from the Tambau company, located in the municipality of Custódia, Pernambuco, Brazil.
Two metabolism assays were carried out in the period from February 12 th to the 28 th , 2005, by the traditional method, using 150 Cobb chicks in the first experiment, 1 day of age on stage 1 (1 to 8 days), and 120 Cobb chicks in the second experiment, 10 days of age on stage 2 (10 to 17 days). The birds were placed in cells proper for metabolism studies, in a completely randomized experimental design, with three diets on each stage: one control diet, based on maize and soybean meal, formulated by using the food composition tables and the nutritional demands recommended by Rostagno et al. (2005) ; one test-diet with tomato waste replacing 30% of the control diet; and another test-diet with guava waste replacing 20% of the control diet; with five replications of 10 birds on stage 1 and 8 birds on stage 2.
The experimental period lasted 8 days on each stage, the first 4 for adaptation to diet (guavas, ration and management) and 4 for for excreta collection, when animals were ad libitum fed twice a day (8:00 a.m. and 4:00 p.m.) and the intake, recorded. The excreta were collected every 12 hours directly from the trays (covered with plastic under the cages floor), weighed and stored in freezer at -20°C. After thawning, samples were weighed, homogenized and ovendried (55°C, 72 hours). The guava and tomato wastes were sun-dried for 9 and 12 days, respectively, and analyzed to determine their gross energy and nutrients contents, as described by Silva & Queiroz (2002) . The metabolizable apparent energy (AME e AMEn) and the gross energy metabolization coefficient (CEMC) values, of each ration and of the food, were determined by using the formulas proposed by Matterson et al. (1965) .
The variance analysis for the evaluation of the age effect on the variables was carried out using the statistical software Sisvar -System of statistical analyses -DEX/ UFLA (Ferreira, 2003) .
Results and Discussion
The chemical composition, in some nutrients, of guava and tomato wastes presented variation between the periods in which the wastes were collected ( Table 2 ). The gross energy contents varied from 5,171 (August) to 5,371 kcal/kg (June) and from 5,063 (October) to 5,329 kcal/kg (August) for guava and tomato wastes, respectively. These values are similar to the ones mentioned by Santos et al. (2009) , of 5,389 kcal/kg for guava waste, and by Silva (1999) , of 5,250 kcal/kg for tomato waste, from the same processing unit. These differences are mainly related to the variations in the crude protein and ether extract contents between the samples.
Regarding the dry matter, the variation for guava waste was from 44.42 (August) to 60.34% (June), with a mean value of 50.38%. For tomato waste, the variation was from 14.65 to 22.47%, with a mean value of 18.56%. Values close to the observed mean were obtained by Santos et al. (2009) , of 47% for guava waste whereas for tomato waste, the observed DM contents were inferior to the ones obtained by Nardon & Leme (1987) , of 25.85%.
The composition in crude protein of guava waste presented variation from 8.93 (August) to 10.09% (October), with a mean value of 9.61%, and, for the tomato waste, the observed variation was from 17.21 (October) to 20.50% (August), with a mean of 18.85%. These values are similar to the ones obtained by Santos et al. (2009) for guava waste, 10.90%, and to the ones obtained by Silva (1999) , 8.60%, and they are inferior to the values obtained by Mccay & Smith (1940) and Cantarelli et al. (1993) for tomato waste, from 22.9% to 36.8%. For the ether extract values, the variation was from 9.96 (September) to 11.68% (June), with a mean value of 10.83% for guava waste, and from 5.73 (October) to 11.17% (August) for tomato waste, with a mean value of 8.45%. The values were similar to the ones obtained by Santos et al. (2009), 11.20%, and Silva (1999) , 11.30%, for guava waste, inferior to the ones mentioned for tomato waste by Cantarelli et al. (1993) and Mccay & Smith (1940) , of 14.6 to 29.65%, and close to the ones obtained by Kavamoto et al. (1971) and Kronka et al. (1971) , of 2.11% and 11.56%, respectively.
The variation of neutral detergent fiber of guava waste was from 74.73 (October) to 84.30% (June), with a mean value of 78.96%, close to the value observed by Silva (1999) for guava waste of 77.71%; and the variation of the tomato waste was from 47.31 (October) to 53.17% (August), with a mean value of 50.24%. The variation observed for ADF was from 60.27% (September) to 69.53% (June), with a mean value of 63.61% for guava waste, which is close to the one observed by Silva (1999) of 58.70%. The variation observed for tomato waste was from 38.46% (October) to 43.92% (August), with a mean value of 41.19%.
The hemicellulose presented variation from 13.71 (October) to 17.59% (September), with a mean value of 15.36% for guava waste, which is similar to the one reported by Silva (1999) of 17.03%; and the variation for tomato waste was from 8.85 (October) to 9.25% (August), with a mean value of 9.05%.
For crude fiber, the values varied from 56.01 (October) to 60.08% (June), with a mean value of 57.42% for guava waste, which is below the value obtained by Santos et al. (2009) of 46.88%. Regarding the tomato waste, the observed variation was from 35.86 (October) to 40.65% (August), with a mean value of 38.25%, which is similar to the value obtained by Cantarelli et al. (1993) of 41.8%, and superior to the one found by Kavamoto et al. (1971) of 25.98%.
The mineral matter presented variation from 2.32 (October) to 2.45% (June), with a mean value of 2.38% for guava waste, which is close to the one reported by Santos et al. (2009) Table 1 -Nutritional composition of the diets on stages from 1 to 8 days and from 10 to 17 days was from 3.78 (August) to 4.81% (October), with a mean value of 4.29%, which is within the values from 2.0 to 9.6% observed by Cantarelli et al (1993) . The total carbohydrates of guava waste varied from 76.02 (Septmeber) to 77.10% (June), with means of 76.65%; while, for tomato waste, the variation was from 64.55 (August) to 72.25% (October), with means of 68.40%. Regarding the non-fibrous carbohydrates, the observed variation for guava waste was from 2.09 (October) to 2.30% (June), with a mean value of 2.18%, while, for tomato waste, the variation was from 11.38 (August) to 24.94% (October), with a mean value of 18.16%.
The apparent metabolizable energy (AME), nitrogencorrected apparent metabolizable energy (AMEn) and gross energy metabolization coefficient (GEMC) values of the test-ration with the inclusion of 20% guava waste differed from the values of the control ration (Table 3) on both ages, indicating that there was a negative effect of the inclusion of 20% waste on the ration metabolizable energy and its metabolizability coefficients. Several authors have reported the effect of fiber on the digestibility of the nutrients of broiler rations. Kirchgessner et al. (1986) attributed the low digestibility of several food nutrients to an inverse relation with its acid detergent fiber content (ADF), which is probably the reason for the low values of energy use in this research.
The guava waste did not present significant differences as to the composition in AME, AMEn and GEMC in function of age. Respective values of 1,416 kcal/kg, 1,331 kcal/kg and 27.10% were observed on the pre-initial stage, and of 1,392 kcal/kg, 1,358 kcal/kg and 26.65% on the initial stage. These values are considered satisfactory for guava waste inclusion on the calculation of rations for broilers. The guava waste gross energy metabolizability coefficient observed in this work was lower than that observed by Guimarães (2007), of 40.28%, using the same inclusion level in the laying hen ration, and the ones reported by Sales et al. (2004) and Santos et al. (2009) , with Nile tilapia, of 48.46% and 89.83%, respectively.
The AME and AMEn values of guava waste determined in this research were also lower than the ones obtained by Guimarães (2007) , 1,882 kcal/kg and 1,900 kcal/kg, respectively, in an assay on laying hens; however, these are expressed based on the natural matter.
The apparent and nitrogen-corrected apparent metabolizable energy values and the gross energy metabolizability coefficient (Table 4 ) of the test-ration with 30% tomato waste differed (P<0.05) from the reference ration on both stages, indicating that there was a negative effect of the inclusion of 30% tomato waste on the ration metabolizable energy and its metabolizability coefficient. As mentioned before, digestibility of the nutrients can be inversely related to the food ADF content (Kirchgessner et al., 1986 ) and this effect was probably observed in this research with the use of tomato waste.
Age of the birds did not influence the AMEn values of tomato waste, which were 2,351 and 2,465 kcal/kg for the preinitial and initial stages, respectively, indicating that there were no significant alterations on the nitrogen retention with advancing age. ** Significant at 1% probability; ns = not significant at 5% probability; CV (%) = coefficient of variation. ** Significant at 1% probability; ns = not significant at 5% probability; CV (%) = coefficient of variation. Table 4 -Energy values and crude energy metabolizability coefficient of tomato waste and of the ration containing this byproduct (30%), determined in broilers However, age of the birds did influence the AMEn values and the gross energy metabolizability coefficient (GEMC) of tomato waste, which were 2,283 and 2,525 kcal/kg and 45.11 and 49.89% on the pre-initial and initial stages, respectively. With the advancing age, the gross energy metabolizability coefficient and the ME values of tomato waste increased, which means that the tomato waste can be better used after the initial stage. This has probably occurred because, as the broilers age, their pancreas develop and the digestive enzymes production increases, thus improving the digestion capability and the food energy utilization (Sakomura et al., 2004) .
The AME and AMEn values of tomato waste observed in this research were lower than the values obtained by Loureiro (2006) , 3,393 and 2,806, respectively, in an assay with laying hens; however, in this research, the values are expressed based on the natural matter.
Conclusions
The chemical composition of guava and tomato waste varied according with the period of the collect. The average values of apparent metabolizable energy corrected for waste guava and tomato were: 1,344 and 2,408 kcal/kg, respectively.
